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@ A device for operating a syringe.

@ A device (10) for operating a syringe includes a first
support member {12) having formations (54, 56) to locate a
syringe with respect thereto and a second support member
(16, 17) onto which the first support member is displaceably
mounted. An operating member (64) is displaceably
mounted onto the first support member (12) and in combina-
tion the above members are displaceable with respect to one
another utilising suitable holding means (28, 38) between a
*cocked’” position in which the syringe located on the first

~-m

support member (12) and its plunger is retracted and a
“triggered” position in which the needle of the syringe has
first been inserted into the body of a person and thereafter
the plunger has been displaced to inject a liquid from the
syringe into the body of the person by the displacement of
the first support member {12} with respect to the second
support member (16, 17) and the operating member (64) with
respect to the first support member (12) respectively.

!«o -‘»]I

12 56 8,88 (84
0) %0 5s |50 |28 ol g
[ 1 I
N -A LA L
g3 > _E ' )
24;2 4 e i 4:
76 20 [} 42 49
LCIPON 267;%—\ 8 34 B2 0 7 %

"Fl16. 2

Croydon Printing Company Ltd.




5

10

15

0108529

A DEVICE FOR OPERATING A SYRINGE

THIS INVENTION relates to a device for operating

a syringe to inject fluids into the body of a person.

A syringe conventionally includes a tubular con-
tainer or cylinder within which a plunger is displaceable
to eject a fluid from the container, via a suitable needle,
into the body of a person. Displacement of the plunger is
usually manually effected by displacing a plunger rod which

projects from the container and is secured to the plunger.

According to the invention there is provided a
device for operating a syringe to inject fluids into the body
of a person, which includes

a first support member including locatihg formations
for removably locating and supporting a syringe;

a second support member onto which the first support
member is displaceably mounted for displacement with respect
to the second support member from a first position into a
second position during which the needle of a syringe, supported

by the first support member, can be inserted into the body of



10

15

20

25

- 2- 0108529

a person while the second support member is held in a pre-
determined steady relationship with respect to the bo@y of
the person;

an operating member displaceably mounted onto the first
support member for displacement with respect to the first
support member from a first position into a second position
during which it can engage and displace the plunger of a
syringe, supported by the first support member, for injecting
a fluid from the syringe into the body of a person;

urging means for urging the first support member and the
operating member into their second positions;

a first holding mechanism for -releasably holding the first
support member in its first position, with respect to the
second support member, being operable to release the first
support member in order to permit its displacement into its
second position; and

a second holding mechanism for releasably holding the
operating member in its first position with respect to the
first support member being operable to release the operating
member in order to permit iis displacement into its second
position only when the first support member is in its second

position with respect to the second support member.

The first support member may be linearly displace-
able with respect to the second support member between its
first position in which the needle of a syringe supported by
the first support member in use, is effectively retracted, and
its second position in which the needle is inserted into the

body of a person.
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The urging means may include two springs which can
act respectively on the first support member and the operating

member for urging them into their second positions.

Preférably, the first holding mechanism may be
manually operable to release the first support member in
order to permit its displacement into its second position.

In particular, the first holding mechanism may include a

hook formation secured to the second support member and

urged into engagement with an engagement formation of the
first support member when in its first position, being manually
displaceable to release the engageﬁent formation and permit
displacement of the first support member into its second posi-

tion.

Further, according :to the invention, the operating
member may be linearly displaceable with respect to the first
support member between its first position in which the plunger
of a syrinée supported by the first support member is effec-
tively retracted and its second position in which a fluid con-
tained in the container of the syringe has been ejected by the

displacement of the plunger.

Conveniently, operation of the second holding
mechanism may be sensitive to the displacement of the first
support member and may be actuated to release the operating

member by means associated with the first support member to

permit displacement of the operating member,




10

i5

20

25

- 4 - 0108529

Furthermore, the second holding mechanism may be
adapted to hold the operating member with respect to the first
support member in a plurality of positions which determine the
first position thereof. More particularly, the second holding
mechanism may be a pawl and r;tchet-type mechanism, ratchet
formations being defined by the operating member which are
engageable by a pawl formation urged into engagement with the
ratchet formations to hold the operating member in a required
position, the pawl formation being displaceable in response
to displacement of the first support member into its second
position to release the operating member and permit its dis-

placement into its second position.

In addition, the device of the invention may include
adjustment means for adjusting the distance of insertion of a
needle into the body of a person. The adjustment means may
be an abutment formation, adjustably securable to the second
support member, which abuts the body of a person, in use, and
which determines the position of a syringe, when supported by
the first support member, with respect to the body of the per-
son and thus the distance of insertion into the body of the

person.

The adjustment means may further include a pawl
and ratchet-type mechanism which permits adjustment of the
position of the abutment formation with respect to the second

support member.
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Preferably, the locating formations of the first

support member may be such that they can locate syringes

having a range of shapes and sizes.

In a particular configuration of the invention
the operating member may define a piston and the firét
support member a cylinder within which the piston is
linearly displaceable, to provide for the displacement
of the operating member. For this configuration, a fluid
outlet means may be defined to release fluid from the
cylinder at a controlled rate to thereby control the rate
of displacement of the operating member. The fluid outlet
means may also be in communication with a liguid container
defining a closed liquid flow path with the container and

the cylinder.

The device may further include a cover member
mounted onto the second support member being displaceable
to permit or inhibit access to a syringe located on the

first support member, in use.

The device of the invention can clearly be
provided in various constructional modes. In particular,
each component of the device can be provided in various
forms whilst still falling within the broad scope of the

present invention.

The operating device of the invention may be

particularly suitable for sub-cutaneous injection in which
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case a fluid is merely injected into the body of a person
beneath the skin. More particularly, the operating device
of the invention is particularly suitable for the injection
of insulin into the body of a person for the treatment of

diabetes.

The invention is now described, by way of example,

with reference to the accompanying diagrammatic drawings,
in which

Figure 1 shows a plan view of a device for operating
a syringe in accordance with the invention;

Figure 2 shows a sectional side view of the device of
Figure 1 along line II-II of Figure 1;

Figure 3 shows a sectional end view of the device of
Figure 1 along line III-III of Figure 2; and

Figure 4 shows a sectional end view of the device of

Fiqure 1 along IV-IV of Figure 2.

Referring to the drawings, a device for operating
a syringe to inject a fluid into the body of a person, in
accordance with the invention, is generally indicated by
the reference numeral 10. The device 10 includes a first
support member 12 which engages opposite elongate slots 14
defined along the length of a second support member including
two guide elements 16, so that the member 12 is linearly and
slidably displaceable within the slots 14 with respect to the
guide elements 16. The guide elements 16 are secured to a
base member 17 which then also forms a part of the second
support member. In its operative configuration within the

slots 14, the first support member 12 is engaged with the
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base member 17 of the second support member by means of a
tension spring 18 which is tensioned when the first support
member 12 is retracted into a first position where its
front end 20 is aligned with dotted line 22 (shown in
Figure 2). It will be appreciated that when in this re-
tracted position the first-support member 12 will be urged,
by means of the spring 18 towards its second position in
which its front end 20 abuts the front wall 24 of the base
member 17 forming part of the second support member. The
front wall 24 thus defines the second position of the
member 12 with respect to the second support member. The
relative displacement between the first and second support

members is therefore indicated by arrows 26.

A first holding mechanism generally indicated by
the reference numeral 28 is provided to hold the first
support member 12 in its retracted position with respect to
the second support member. The exact operation of the
holding mechanism 28 is not described in detail herein but
essentially provides for a manually displaceable hook
formation 30 which is urged into engagement with a
complementary formation (not shown) defined by the first
support member 12 so that when the first support member 16
is retracted it is engaged by the hook formation 30. Also,
by manual depression of the arm 31 the first support member
12 is released so that it is displaced by the urging force
of the spring 18 towards the position as is described
hereinabove. The specific construction of the hook

formation as shown clearly in Figure 1 provides for
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the required operation thereof.

The first support member 12 further defines an
elongate chamber 32 within which a rod 34 is axially dis-
placeable along a line parallel to the line of displace-
ment of the first support member 12 with respect to the
second support member. The rod is guided by a plug 35
secured at its free end and is urged towards the end 20
of the first support member 16 by means of a tension
spring 36. The rod 34 can be held in a retracted posi-
tion by means of a pawl and ratchet.arrangement generally
indicated by the reference numeral 38. In particular,
the rod 34 has ratchet formations 42 defined along one
of its sides and a pawl 44 is urged, by means of a com-
pression spring or the like (not shown) into engagement
with the ratchet formations 42 for holding the rod 34 in
a retracted positon. An aperture 48 through the pawl 44
is partially aligned with a lug 45 forming part of and
projecting from the base member 17 forming part of the
second support member. From Figure 2 of the drawings,
it will be clear that when the first support member 12
is in its retracted position with respect to the second
support member, the pawl 44 will be in engagement with
the ratchet formations 42 and can thus hold the rod 34
in a retracted position. However, when the first support
member 12 is displaced into its second position as shown

in the drawing, the lug 45 will pass through the aperture

48 with its sloping operative edge 49 engaging the operative

remote surface of the aperture 48 with respect to the
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ratchet formations 42, As a result, the pawl 44 is
pushed downwardly due to this engagement, against its
bias, providing for disengagement with the ratchet forma-

tions 42 and permitting displacement of the rod 34 towards

the end 20 of, the first support member 12.

The top portion of the first support member 12
above the chamber 32 defines receiving formations 54
adapted to receive a conventional type syringe. Such a
syringe will lie within the formations 44 and usually
defines shoulders which can engage location formations

56. The formations 54 and 56 can clearly be adapted to

receive any particular type syringe or a range of types

of syringes.

When positioned within the formations 54 and
56, the piston rod 58 of a syringe 60 will project
towards an operating member 64 which is integral with the
rod 14 displaceable in the chamber 32. It will be clear
from Figures 1 and 2 of the drawings that by displacement
of the operating member 64, the piston rod of a syringe
can be displaced with respect to the remainder of the
syringe causing the ejection of fluids from the syringe.
The required stroke of the piston rod of the syringe
clearly determines the required distance of displacement
of the operating member 64 which in turn is determined
by the position in which it is held with respect to the

first support member 12 by means of the pawl and ratchet

arrangement 38.
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If required, to control the rate of displace-
ment of the rod 34 within the chamber 32, the chamber
may be blocked off and the plug 35 may be dimensioned
such that it sealingly engages the walls of the chamber
32 forming an effective piston. An air release valve
(not shown) may then be located near the end 20 of the
support member 12, this valve permitting release of air
from the chamber 32 via a passage (not shown) leading
from the chamber. It will be appreciated that by con-
trolling the rate of air release, the rate of displace-
ment of the piston within the chamber 32 can also be
suitably controlled. Alternative arrangements for
this purpose is also anticipated by the Applicant uti-
lising, for example, the displacement of a liquid from

the chamber 32.

A displaceable abutment formation 70 has three
guide elements 72 projecting therefrom, the elements 72
passing through apertures (not shown clearly) defined in
the front wall 24 of the base member 17. Each element 72
defines ratchet formations 76 along one edge thereof which
are engageable by an engagement plate 78, displaceébly
housed within the front wall 24, defining complementary
formations, in a pawl and ratchet fashion. The plate 78
is urged into engagement with the elements 72 by resilient
formations 79 as shown in Figure 4 and is manually dis-
placeable to adjust the position of the abutment formation

70 with respect to the first support member 12 by depressing
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the push-button 80 engaged with the plate 78 and pro-
jecting from the device 10 as shown. By such adjust-
ment, the effective distance of insertion of the needle
of a syringe into the body of a person can clearly be
adjusted since the formation 70 is displaceable with
respect to the syringe and is utilised to abut the body
of a person in use, to thereby enable a person to hold

the syringe steady with respect to his body.

For use, the first support member 16 is first
displaced into its retracted positiqn with respect to
the second support member and a syringe suitably charged
with a reguired volume of fluid to be injected, is par-
tially positioned within its formations 54 and 56 as
defined by the first support member 12. The operating
member 64 is next retracted up to a position in which
the syringe can be received completely within its
formations with the free end of the member 64 effec-
tively abutting the piston rod of the syringe. The
operating member 64 is held in this position by means of
a pawl and ratchet arrangement 38. In this configura-
tion, with the first support member 12 retracted, and
by the suitable adjustment of the abutment formation 70,
the free end of the needle of the syringe can be at a
position level with or behind the front face 82 of

formation 70.

For injecting the fluid in the syringe into
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the body of a person, the front face 82 of the formation
70 is securely held in a required position against the
body of a person in the region where he is to be
injected. The arm 31 projecting from the hook formation
30 is then depressed to release the first support member
12 which will clearly cause the needle of the syringe to
be inserted into the body of a person as the member 12
approaches the position in which the front end 20 of
this element is in the position shown in the drawings.
Also, as this position is reached, the rod 34 and thus
the operating member 64 is released .providing for
operation of the piston rod of the syringe and thus the
injection of fluid into the body of a éerson. In this
way, the injection of a fluid into the body of a person
is completely controlled and since it is possible to
keep the device steady with respect to the body of a
person by pressing the front face 82 of the abutment
formation 70 against the body of the person, very little
pain or discomfort will be suffered by a person being

injected in this way, even if the person injects himself.

With the spring 18 effectively weaker than the
spring 36, for "cocking" the device 10, the operating
member 64 need only be retracted which will first cause
the first support member 12 to retract and then the rod
34, The formation 84 from which the rod 34 and opera-
ting member 64 project can particularly serve to "cock"
the device 10 by being pulled in the direction of arrow

86 while holding onto the second support member.
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The device 10 as above described may be housed
in an upper cover member 88 and a lower cover member 90,
the upper member 88 being pivoted to provide access for

the location of a syringe.

The device is, in fact, particularly designed
to provide for self-injection and, more particularly,
for sub-cutaneous injection which is often necessary for
suffere;s of diabetes who need to inject insulin into
their bodies from time to time. The device of the inven-

tion is thus particularly suitable for this purpose.

It will be appreciated that the device of the
invention can be formed in various different configura-
tions incorporating the essential principles of the
invention which permits the device to be securely held
with respect to the body of a person while a needle is
inserted into his body and the subsequent injection of

a fluid after such insertion.

The Applicant believes that the device of the
invention will be particularly suitable for use by diabetes
sufferers who require insulin injections from time to
time or for similar applications where self-injection is
required. The device is clearly more suitable for sub-
cutaneous injections which can-be easily attended to by

people themselves.
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CLAIMS

1. A device for operating a syringe to inject fluids
into the body of a person, which includes

a first support member including locating forma-
tions for removably locating and supporting a syringe;

a second support member onto which the first sup-
port member is displaceably mounted for displacement
with respect to the second support member from a first
position into a second position during which the needle
of a syringe, supported by the first support member, can
be inserted into the body of a person while the second
support member is held in a predetermined steady re-
lationship with respect to the body of the person;

an operating member displaceably mounted onto the
first support member for displacement with respect to
the first support member from a first position into a
second position during which it can engage and displace
the plunger of a syringe, supported by the first support
member, for injecting a fluid from the syringe into the
body of a person;

urging means for urging the first support member
and the operating member into their second positions;

a first holding mechanism for releasably holding
the first support member in its first position, with
respect to the second support member, being operable to
release the first support member in order to permit its

displacement into its second position; and
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a second holding mechanism for releasably holding
the operating member in its first position with respect
to the first support member being operable to release
the operating member in order to permit its displacement
into its second position only when the first support
member is in its second position with respect to the

second support member.

- 2. A device as claimed in Claim 1, in which the
first support member is linearly displaceable with

respect to the second support member between its first
position in which the needle of a syringe supported by
the first support member in use, is effectively retrac-
ted, and its second position in which the needle is in-

serted into the body of a person.

3. A device as claimed in Claim 1 or Claim 2, in
which the urging means includes two springs which can
act respectively on the first support member and the
operating member for urging them into their second

positions.

4. A device as claimed in any one of the prece-
ding claims, in which the first holding mechanism is
manually operable to release the first support member
in order to permit its displacement into its second

position.
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5. A device as claimed in any one of the prece-
ding claims in which the first holding mechanism includes
a hook formation secured to the second support member
and urged into engagement with an engagement formation
of the first support member when in its first position,
being manually displaceable to release the engagement
formation and permit displacement of the first support

member into its second position.

6. A device as claimed in any one of the preceding
claims, in which the operating member is linearly dis-
placeable with respect to the firs;-support member
between its first position in which the plunger of a
syringe supported by the first support member is
effectively retracted and its second position in which a
fluid contained in the container of the syringe has been

ejected by the displacement of the plunger.

7. A device as claimed in any one of the preceding
claims, in which operation of the second holding mechanism
is sensitive to the displacement of the first support
member and is actuated to release the operating member

by means associated with the first support member to

permit displacement of the operating member.

8. A device as claimed in any one of the prece-

ding claims in which the second holding mechanism is

25 adapted to hold the operating member with respect to the
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first support member in a plurality of positions which

determine the first position thereof,

9. A device as claimed in Claim 8, in which the
segond holding mechanism is a pawl and ratchet-type
mechanism, ratchet formations being defined by the
operating member which are engageable by a pawl forma+
tion urged into engagement with the ratchet formations
to hold the 6perating member in a required position,

the pawl formation being displaceable in response to
displacement of the first support mgmber into its second
position to release the operating member and permit its

displacement into its second position.

10. A device as claimed in any one of the prece-
ding claims which includes adjustment means for adjusting
the distance of insertion of a needle into the body of

a person.

11. A device as claimed in Claim 10, in which the
adjustment means is an abutment formation, adjustably
securable to the second support member, which abuts the
body of a person, in use, and which determines the posi-
tion of a syringe, when supported by the first support
member, with respect to the body of the person and thus

the distance of insertion into the body of the person.
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12. A device as claimed in Claim 11, in which the
adjustment means includes a pawl and ratchet-type
mechanism which permits adjustment of the position of
the abutment formation with respect to the second

s/

support member.

13. A device as claimed in any one of the prece-
ding claims in which the locating formations of the
first support member can locate syringes having a range

of shapes and sizes.

14. A device as claimed in ahy one of the prece-
ding claims, in which the operating member defines a

piston and the first support member a cylinder within
which the piston is linearly displaceable, to provide

for the displacement of the operating member.

15. A device as claimed in Claim 14, in which a
fluid outlet means is defined to release fluid from the
cylinder at a controlled rate to thereby control the

rate of displacement of the operating member.

16. A device as claimed in Claim 15, in which the
fluid outlet means is also in communication with a liquid
container defining a closed liquid flow path with the

container and the cylinder.

17. A device as claimed in any one of the prece-
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ding claims which includes a cover member mounted onto
the second support member being displaceable to permit
or inhibit access to a syringe located on the first

support member, in use.

18. The features herein described, or their equiva-

lents, in any patentably novel selection.
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FIG. 3

FIG. 4
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